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Description 

TECHNICAL FIELD 

[00011 ^p^S^VJ^ 

measures against transmission error. 



BACKGROUND 



prising a carrier modulated wrth dfl ted sig . 

or «o» level, while a "^.rj^m th« received sig- 
na, and recovers the d.g tal date from ^ ns . 

be recovered to have 1 or 0 leve 
[00 03] One technique 0;^ '^ According 
there Is any such «ror * the BSb y ^ & fe 

to this system, the recept.cn , teve * * con . 

tain error. Another ^^^J. or each frame 
an error detection code to ^jSludgB whether or 
of digital data before based on 

not erroneous s . when an audio 

the error detect.on code One samp ^ 
signal, for example, » "JJ^^im«m- 
a predeten^ine - -^^SSS,^ sampling tre- 
pling the audio signal at a P re °e resu , ting sampling 
quericy ^ com TV^ %oTooJener. One 
values in an combined into 

fann/il However the RSSI system can only approxi- 
[0005] ^en eror detection codea^re 
error, an error detect.on cod s ^ added 
orf^.-"**-^*'^^ be discarded, 
or frame, ^-J^^J^r frame containing or- 
Even when portions of a samp.e be 

ror are few, the ^J^^fi- is discard- 

tzzsr: » ^btdatr sound is 

distorted large relative ^ «^,^£«I«*|U. 
[0006] Atypcal example ol «™™™ whjch redun . 

Is the BCH code ^^SS so as to make it 
dant bits are added to info nnat ion brts s by 

possible *« - 

rrec^ 



done, which 

peases «^ 
5 ficiency. In particular in w errQr may QC . 

n* error in successive b is, c*£ fay 
cur. Accordingly, in order ic prov.de 
means ol error e'rror of the same 

must be increased dundant bits must be add- 

a transmitter and ^ e £T code error correction 

' 5 ss^^-^~ 



DISCLOSURE OF THE INVENTION 



20 [OOOB] A^jjjw^ 

tion WudesanATO^e rt Qf ^ 

input signal to digital s, 9 n ^ e h ^ v l at predetermined 
The digital signals °^ ur oHhe transmitter 

sampling intervals. Encod n mean ^o ^ 

25 divides the digital signal tnereby gen- 

adds a parity bit to each ol ^the bloc ^ 

erat r ^ISltjSiSSSd. For example, one 
block can be ( arbltrar '7 one Dlt Modulating means mod- 

nals " ^. hit is a bit added to make the sum of 

[0009] A f ^ d b f n ,S da a ia b, of a p.ura. bits and the added 
35 "1" bits contained in data 01 h , 

parity bit equal to a P"*T^£££Taf "1" level 
Forexample.intheevenpan^^ is U sed. If the 
bits in one data .s odd, a parity o use(J 
number of »1" leve.bits is even^a panty brt o ^ 
4£ > ,n the odd panty, when the ^ 'JJ^, , the 
odd number, a parity bit of 0 _ « « • . risuse d. 
number of '^^V^^SSlr example, the 

number of the 1 level diis, and , jf the count is 

45 bit. is counted in the reception ^ count 

even the data is udged to be free ot e 
fsTdd, the data is judged £ contain ^ ^ fe 

[0010] It the J^Sl^J,. digital signal Is 
,argu. for example rf the entir ry 
50 to be checked for cnor, there s an thefe 
that, even though "other words, er.or 

is no error, error actual y is present I o 

detecting -^^^J^JESTb- small. Accord- 
of bits to be examined for error sn 
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rrZ Z V err ° r d8,eCtin 9 accurac V can be in- 
creased. A maximum detection accuracy can be real- 
ized when one block includes one bit. If error is detected 
and data ,s to be discarded, only b.ocks, which form on^ 
part of one d.gital signal, need be discarded 
[0011] When the analog input signal is an audio sig- 
nal, the number of higher-order bits forming one block 
.s preferably smaller than the number of lower-order bits 
^rfornnmgoneblock.Forexample.onehigher-orderbit 

JT? 006 b '° Ck Whi,e one *>wer-or- 

dcr bit block may be formed of a plurality of bits. When 

an audio signal is digitized, a higher-order bit, c g tho 

most significant bit, may be used as a sign bit. If this bit 

o t r° n h 9, K 9,V6S lar9 ° inf ' UenCe on the so ""d quality 
Other higher-order bits, which represent a .arger level 
port.on of an audio signal, are considered. For exampte 
in an 8-b,t digital signal with the eighth bit (MSB) used 
as a s,gn bit. sixty-four (64) levels at the maximum can 
be represented by the first through seventh bits The 

level 64 ?K Pr6Sent ° ne - ha ' f • 32 ' 0f the 

whl h , ' S ° Und qUality ,ar 9 e| y de P^ncfs on 
whetherh.gher^rderbitscontainerrorornot.Thisisthe 
reason why each of higher-order bits is individually ex- 
amined whether or not it contains error. 
[0012] It is preferable to format each parity bit with an 
associated block, with at least one parity bft positioned 
apart from its associated block. 
[0013] Under some circumstances in the transmis- 
sion path error could occur collectively. In such cases 
rf respect-ve b.ocks and associated parity bits are tran^ 
mrtted one following the other, error may occur both of 
hem. As a result, the errormay notbe detected. In order 
to avoid ,t. blocks and associated parity bits are sepa- 
rated from each other, which results in improvement of 
detection accuracy. 

[0014] A receiver according to the present invention 
inc udes a plurality of demodulating means for demod- 
ulating the coded signal from the modulated signal 
ransmitted from the above-described transmitter At 
least two demodulating means are provided. Each of the 
plural demodulating means inputs the coded signal 
which correspond to each other, to decoding means' 
The decoding means includes parity check means 
which makes parity check on respective blocks of the 
corresponding coded signals applied thereto, and first 
block selecting means which selects and outputs one of 
the corresponding blocks of the corresponding coded 
signals with less error, based on the result of the parity 

[0015] With this arrangement, by performing parity 
check on mutually corresponding blocks, it is possible 
to know which one of the blocks contains error If one 
block contains error, a block free of error is selected 
Therefore, if a block contains error, such error can be 
corrected. 

[0016] The decoding means may include second 
block selecting means, which, when corresponding 
blocks of corresponding ones of the plural coded signals 



contain no error, selects that one of the plural corre- 
sponding coded signals which has a lower error rate 
[001 7] When it is judged that none of the correspond- 
ing blocks of the corresponding coded signals contain 
error, it is necessary to determine which one of such 
blocks should be selected. A block with error would be 
judged to be free of error due to its associated parity bit 
transmitted with error introduced into it. In such situa- 

fo 2£ 11 ,? 6 Considered that a block of a coded signal 
with a smaller error rate has a higher possibility of con- 
taining no error. (Tho error rate is a rate that represents 
how many blocks in the blocks of the coded signal con- 
tain error.) According to the present invention, therefore 
a block w,th a smallercoded signal error rate is selected 

mm ^ t0 ' mprove the reliabi »«y °f the selected b.ocks. 
1001 8] The decoding means may include third block 
se.ect.ng means, which, when corresponding blocks of 
corresponding plural coded signals contain error, se- 

« tT^lZT ndin9 b,ock 9f * e previous * — 

l 0 ^! 9 ' H, Wh r a " ° f ,he corres P°n<*ng b.ocks contain 
error, a block to be outputted in place of the error-con- 
taming blocks must be determined. In such situations 
25 r C °"f spondina bloc k of the coded signal outputted be- 
fore the current error containing coded signal is output- 
tea. For example, when an audio signal is digitized, it 
seldom occurs that there is a large level difference be- 
tween current and previous digital audio signals Ac- 

30 SUfT" ir Vi ° US C ° ded Signal be we « substi- 
tutable. In addition, what is substituted for is not the en- 

IhTk f SI9na1, bUt iS ° n,y tne block containing error 
and, therefore, influence of the substitution on the coded 
signal as a whole is small. 

35 £? 201 | J* 16 d6COding meanS ma * inc,ude coded sig- 
nal selecting means, which, when the mutually corre- 
al? 9 CC ?f Si9na ' S are inputted thereto f ™ the 
Plural demodulating means, performs parity check on 

HonlTl 7 blOCKS a0d S6,eCtS the °" e " »• cooea 

40 Z S i ? * eTOr ^ ' n th ' S Case - tne d *cod- 
ng means includes substituting means for substituting 

for an error-containing block in the selected coded sig- 
nal, a corresponding error-free block in other coded sig- 

[0021] With this arrangement, a coded signal with a 
<5 lower error rate is first selected from a plurality of coded 
s.gna,s. and b.ocks which are judged notto contained 
are outputted as they are. Only those b.ocks containing 
error are rep.aced. Accordingly, in comparison wSh 
so c°T" n ^ COrreSPOndinf} W0Cks in a P' urali ty °f coded 
NgS rat ° ther PrOCeSSin9 Ca " be *~ * * 

mff2* Th f decodin 9 mea n* may include memory 

TaTa ZT: 9 tharein 3 Previ0us, y out P u «* d coded 
signal, and also reading means foroutputting when cor- 

e e rr?r°r g "**• * ^ COded ^na.s aTconSn 
[0023] With this arrangement, even when corre- 
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spending blocks in plural corresponding coded s.gnals 
Z contain error, the corresponding block in the pi- 
ously outputted coded signal can be selected When 
miSa!y corresponding blocks all contain error the cor- 
r S ponding block in the coded signa. outputted before 
hScodedsigna.isou^uUed.Fore X am P le,cons.denng 

a s gnal resulting from digitizing an audio - J-^J 
Com happens that the level of the signal ^changes 
abruptly and, therefore, the previous coded signal can 
£ substituted satisfactorily. Furthermore, what -s re- 
nfaced is not the entire coded signal, but only the block 
conta^ng error, the substitution can give little mf.uence 

on the coded signal as a whole. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0024] 



FIGURE 1 is a block diagram of a transmitter and a 
Seraccordingtoanembodimentofthepresent 

RGU^ESaa* 

plaining the encoding done by an encoder in the 

transmitter shown in FIGURE 1 . 
RGURESisaflowchartofoperationoftheencoder 

of the transmitter of FIGURE 1. . 
FIGURE 4 is aflow chart of operation of an example 
of a decoder of the receiver of FIGURE 11. 
FIGURES 5a through 5d are diagrams for use in 
explaining the decoding done by a decoder of the 
receiver of FIGURE 1 - 

fTguRE 6 is a flow chad of operation of archer 
example of the decoder of the rece.ver of FIGURE 
1. 

BEST MODE FOR EMBODYING THE INVENTION 

r0O251 As shown in FIGURE 1 . a transmitter 1 accord- 
" In embodiment of the present invention .includes 
an analog input signal source, e g. a ™^™J£ 6 
audio signal picked up by the microphone 2 is appl ea 
to an A^ converter 4. The A/D converter 4 samples the 

re - ^ t; _i e ,,^ocei V elv to an encoder b 

^ -~~rw a The coded signals are coupled to a 
fr ° m m?„o^ A earner is digital^ modulated with 

signal « 'amplified in an output section of the transmitting 



unit 8. and transmitted through an antenna 1 
mo261 The modulated signal transmitted from the an 
[0026] i ne mou rece iver 1 2 according to an 

tenna 10 is received by a receive n recejver 12 
embodiment of the present '"^.^^ 14B , 
, includes P^'^^S^^^ 

^ P ' U l P na Tei and a^tuni g uniM 8A. Similarly, the re- 
an antenna Ida anu a y tuninq 

to antennas 16A ana ipo » 18A 
signals in demodulating means in the tuning units 

the antennas 1 0 and 1 6A can De * y . 
tne distance between the antennas 1 0 and SBJh po 

men ' C ,Tm/« »".4rtno. sho»n> amplified * 

35 is a least significant bit (LSB). i ne du • 

40 D '?r ^ec^cks. Less bits - — 

one block in higher-order bit port,ons of the digital audio 

m030] As shown in FIGURE 2b. a parity bit ^ attached 
o ea 1 block. Specifically, a parity bit P9 is attache .to 
! IT™ The bit D14 is provided with a parity bit P8. 
" hfb D13 rjSSSad with n parity bit P7. and the bit 
proved with a parity bit P6. A parity bit P5 ,s 
nLhed to the two bits D11 and 010. a parity bit P4 to 
^ two bite D9 and D8, a parity bit P3 to the two bits D7 
so ^6. apaXb"tP2toth P etwo bitsDS andD4 apan* 
bit P1 to the two bits D3 and D2. and a party brt PO ,s 
attached to the two bits D1 and DO. 
foSllThe value ol each parity bit is chosen m such 

ss block and the parity bit is odd 0 ) or even (0) . In the .1 
Crated I example, the value of each parity bit is chosen 
to proSde tne sum which is even. That is, the even panty 
system is employed. 
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[0032] When a block with a parity bit added to it is re- 
ceived, ones of the bits in that block and the parity bit 
attached to that block, having "1 - are counted. If the total 
number of the bits having "r is an even number, that 
block is proved to have been sent with no error. Like this, 
by dividing a digital audio signal into plural blocks and 
attaching a parity bit to each of the blocks., it is not nec- 
essary to discard the entire digital audio signal if part of 
the digital audio signal contains error, but it is sufficient 
to discard only that block containing error. i 
[0033] One may consider adding one parity bit to one 
16-bit digital audio signal. In such a case, however, if 
error occurs either in consecutive or no n -consecutive 
bits, the occurrence of error can be detected if error oc- 
curs in an odd number of bits, but the occurrence of error 1 
in an even number of bits cannot be detected. Accord- 
ingly, in order to reduce occurrence of error in plural bits 
as much as possible, one digital signal is divided into a 
plurality of blocks so that the number of information bits 
for one parity bit can be small. 2i 
[0034] Higher-order bits in the digital audio signal play 
important part. For example, the bit D15, which is the 
sign bit, indicates whether the digital audio signal is pos- 
itive or negative. The bit D14 indicates the presence or 
absence of the level of one-half of the maximum level 2t 
of the digital audio signal. Similarly, the bit D1 3 indicates 
the presence or absence of the level of one-quarter of 
the maximum level, and the bit D 12 indicates the pres- 
ence or absence of the level of one-eighth of the maxi- 
mum level. If error in any of these bits is not detected, 30 
the sound quality will be significantly affected. This is 
the reason that one block is formed by one bit in the 
higher-order portion of the digital audio signal so that 
they can be individually inspected for error. 
[0035] In this manner, error detecting accuracy can be 35 
improved by dividing one digital audio signal into a plu- 
rality of blocks and attaching a parity bit to each block. 
[0036] FIGURE 2c shows a signal format for transmis- 
sion including blocks with associated parity bits. In this 
format, the four blocks formed by the respective ones of 40 
the higher-order bits D15-D12 are disposed consecu- 
tively, and the parity bits P9-P6 for these blocks are dis- 
posed consecutively at locations, i.e. at lower-order po- 
sitions, spaced from the associated blocks. The six 
blocks formed by the lower-order bits D1 1 -DO with their 45 
associated pnrity bits P5-P0 art) consecutively disposed 
between the bits D15-D12 and the bits P9-P6. 
[0037] The reason why the parity bits P9-P6 for the 
higher-order bits D15-D12 are spaced from the associ- 
ated higher-order bits is as follows. If the higher-order so 
bits D15-D12 and the parity bits P9-P6 were consecu- 
tively transmitted, error may possibly occur in consecu- 
tive ones of these bits, which results in erroneous judg- 
ment as if bits, which actually contain error, contained 
no error. Possibility of erroneous detection in such con- 55 
secutive occurrence of error can be reduced by dispos- 
ing the parity bits P9-P6 at locations spaced from the 
associated higher-order bits D15-D12. Since the higher- 



order bits have a significant influence on the sound qual- 
ity as described above, the spacing is disposed in order 
to prevent erroneous detection. Needless to say, the 
parity bits for the remaining blocks may be spaced from 

5 the associated blocks. 

[0038] The parity bit determination and the formatting 
are performed in the encoder 6. The encoder 6 includes, 
for example, a CPU or a DSP, which operates in a man- 
ner as shown in the flow chart of FIGURE 3. The values 

o of the parity bits P9-P6 for the bits D15-D12 are deter- 
mined (Steps S2, S4, S6, S8). Similarly, the value of the 
parity bit P5 for the bits D11 and D10, the value of the 
parity bit P4 for the bits D9 and D8, the value of the parity 
bit P3 for the bits D7 and D6, the value of the parity bit 

5 P2 for the bits D5 and D4, the value of the parity bit P1 
for the bits D3 and D2, and the value of the parity bit P0 
for the bits D1 and DO, are determined (Steps S1 0, S12, 
S14, S16, S18 : S20). How to determine the values of 
these parity bits is known, and, therefore, no detailed 

* description is made. The bits D15-D0 and their parity 
bits P9-P0 are formatted into the format shown in FIG- 
URE 2c (Step S22), and supplied to the transmitting unit 
8 (Step S24). 

[0039] Now, referring to FIGURES 4 and 5a through 
; 5d, the decoder 20 is described. As described previous- 
ly, the decoder 20 is supplied with mutually correspond- 
ing coded signals from the tuning units 18A and 18B. 
The decoder 20 includes, for example, a CPU or a DSP 
and memory means, for example, a memory, and oper- 
ates in a manner as shown in the flow chart of FIGURE 
4. 

[0040] First, the parity check is performed on the re- 
spective blocks of the corresponding coded signals sup- 
plied from the tuning units 18A and 1 8B (hereinafter re- 
ferred to as path A and path B. respectively), and error 
rates of the two paths are computed (Step S30). The 
parity check is carried out by, when the even parity 
check is employed, computing an exclusive logic sum 
(EXOR) of the bits in the block to be checked and the 
associated parity bit. If the answer is "0", the block is 
judged to contain no error, and if the answer is "1 the 
block is judged to contain error. 

[0041 ] Now, let it be assumed that the coded signal of 
the path A is as shown in FIGURE 5b, and the coded 
signal of the path B is as shown in FIGURF 5c. The 
blocks with a mark X attached above them are blocks 
which are judged to contain error. The path A coded sig- 
nal includes ten (1 0) blocks, and four (4) of them contain 
error. Accordingly, the error rate (i.e. the number of 
blocks with error / the total number of blocks) is 4/10. 
Three (3) out of ten (10) blocks of the path B coded sig- 
nal contain error, and, therefore, the error rate of the 
path B signal is 3/10. 

[0042] Next, whether the computed error rate of the 
path A is greater than the error rate of the path B is 
judged (Step S32). If the answer is YES, the path B cod- 
ed signal having a smaller error rate is selected (Step 
S34). If the answer to the question made in Step S32 is 
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NO whether the error rates of the paths A and B are 
equal or not is judged (Step S36). If the answer is NO. 
which means that the error rate of the path A is smaller 
than the error rate of the path B, the path A coded signal 
is selected (Step S38). If the answer to the question 
made in Step S36 is YES, which means the enor rales 
of the paths A and B are equal, the coded signal of the 
path A or B, of which the preceding coded signal had a 
smaller error rate, is selected (Step SAO). This select.on 
is based on the understanding that without substant.al 
changes in tho transmission conditions, the path that 
previously exhibited a lower error rate is more reliable. 
It is arranged such that, when the error rates of the pre- 
ceding coded signals of the paths A and B are equal, 
the default path may be selected, or the previously se- 
lected path may be selected. Alternatively, not only the 
just preceding result but also past results may be taken 
into consideration and the path exhibiting lower error 
rate more times than the other may be selected. 
[00431 In this manner, the path to be employed is de- 
termined, in the example illustrated in FIGURE 5, the 
path B has a smaller error rate, and. therefore, the path 
B is selected. Since the preceding error rate is to be 
used in Step S40. the error rates of the two paths are 
stored in the memory in Step S30. If the previously se- 
lected path isto be selected when the current errorrates 
of the two paths are equal, each time either one of the 
paths is selected the currently selected path is stored 
for the next use. . 
[0044] After an appropriate one of the paths is select- 
ed in one of Steps S34, S38 and S40, the count in a 
counter n for use in designating the respective blocks of 
the selected path is made zero (0) (Step S42). Let the 
block of DO and D1 and the block of D2 and D3 be called 
Block 0 and Block 1, respectively. Let the remaining 
blocks be similarly referred to, so that the block of D15 
can be referredto as Block 10. Theblocks may be called 
conversely so that the block of D1 5 may be called Block 
0 

[0045] Next, a question is made as to whether or not 
Block n designatedby thecountern in the selected path, 
contains error (Step S44). If the answer is NO, Block n 
is decidedto be used as it is (Step S46). Then, the count 
in the counter n is incremented by one (1) (Step S48). 
A judgment is made whether the count in the counter n 
. Is eleven (1 1 ) or greater, which is greater than the tola 
number ton (1 0). of the blocks (Step SS0). If the count 
is smaller than eleven (11), the procedure is executed 
again from Step S44. In this manner, in the selected 
path, the blocks judged not to contain error can be suc- 
cessively decided without delay. 
[0046] In the examples shown in FIGURE 5b and 5c 
he path B is selected. Since the block of D1 4, the block 
of D12. the block of D11 and D10, the block of D9 and 
D8 the block of D5 and D4, the block of D3 and D2, and 
the block of D1 and DO are free of error, they are deeded 
for use when they are designated by the counter n, as 
shown in FIGURE 5d. 



[0047] The answer of YES in the judgment made in 
Step S44 means that Block n in the selected path con- 
tains error. Then, judgment is made as to whether Ihe 
conesponding Block n inthe non-selected path contains 
5 error or not (Step S52). If Block n of the non-selected 
path is judged to be rree of error, that Block n ol the non- 
selecled path is used (Step S54). 
[0048] In the example shown in FIGURE 5, the block 
of D15 of the selected path B contains error as shown 
10 in FIGURE 5c, while the block of D15 of the non-select- 
ed path A does not contain error. Accordingly, as shown 
in FIGURE 5d, the use of the block of D15 of the path 
A is decided. The block of D7 and D6 of the path B. too 
contains error, while the block of D7 and D6 of the path 
15 A does not contain error. Therefore the use of the block 
of D7 and D6 of the path A is decided. 
[0049] If in StepS52. both paths are judgedto contain 
error the block of neither path can be used. and. there- 
fore 'holding is carried out (Step S56). Specif ically, the 
20 corresponding block of the last outputted digital audio 
signal from the decoder 20 is read out from the memory 
and is used as a substitute for the error containing block. 
Since the signal is a digital audio signal, it can be con- 
sidered that there is little difference between the previ- 
25 ous digital audio signal and the current digital audio sig- 
nal In addition, what is substituted for is only a block, 
the substitution has little influence on the sound quality. 
[0050] For example, as shown in FIGURE 5c, the 
block of D13 of the selected path B contains error, and 
30 the block of D13 of the non-selected path A also con- 
tains error as shown in FIGURE 5b. In such a case, it is 
decided to use the corresponding block of D13 of the 
previously outputted digital audio signal shown in FIG- 
URE 5a, as shown in FIGURE 5d. 
35 [0051] Following Step S54 or S56, Steps S48 and S50 
are performed. When all of the blocks are examined in 
this manner, the result of the judgment made in Step 
S50 becomes YES. Then, the blocks the use of which 
has been decided are combined into a single digital au- 
40 dio signal like the one shown in FIGURE 5d, which, then, 
is outputted. The digital audio signal thus formed is 
stored in the memory because it may or may not be used 
in Step S56 when the next digital audio signal is to be 

formed. . 
45 [0052] The decoder 20 may be so arranged to operate 

as shown in FIGURE 6, lor example. First, the blocks of 
the paths A and B are subjected lo parity check to de- 
termine the error rates of the two paths (Step S60). 
Then, the count in the counter n, which designates 
so block's of the paths, is made zero (0) (Step S62) . 

[0053] Judgment is made as to whether Blocks n of 
the paths A and B designated by the counter n contain 
error (Step S64). If the answer is YES, i.e. if both blocks 
are judged to contain error, holding operation as done 
55 in Step S56 is carried out (Step S66). 

[0054] If the answer to the query in Step S64 is NO. 
judgment as to whether or not either one of the paths A 
and B contains error is made (Step S68). If the answer 
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is YES ; it is decided that Block n free of error is to be 
used (Step S70). If the answer is NO : which means nei- - 
ther block contains error, judgment is made as to if the 
error rates determined in Step S60 are equal to each 
other (Step S72). If the answer is NO, which means that . 5 
the error rales are not equal, it is decided thai Block n 
of the path whose error rate is smaller is to be used (Slep 
S74). If the answerto the question made in Step S72 is 
YES, which means that the error rates are the same, it 
is decided that Block n of the path which had a lower w 
error rate in tho previous time is to be used (Step S76). 
If the error rates of the paths in the previous time were 
equal, the default path is selected, or the previously se- 
lected path is selected. 

[0055] Following Step S66, S70, S74 or S76, the 
count in the counter n is incremented by one (1) (Step 
S78). Then, judgment is made as to whether the count 
in the counter n is greater than ten (10), which is the 
total number of the blocks, i.e. equal to eleven (11) or 
larger (Step S80). If the answer is NO, the procedure is 
executed again from Step S64. When the answerto the 
question made in Step S80 becomes YES, which means 
that all of the blocks to be used have been decided, the 
blocks decided for use are combined into a single digital 
audio signal (Step S82). 

[0056] Parity check can find error, but it cannot correct 
the error. The receiver according to the invention cor- 
rects error, using corresponding coded signals from the 
two tuning units. In the decoder 20 of the receiver, when 
the parity check indicates error in a block in one path, 
the corresponding block free of such error in the other 
path is substituted for the error containing block, and, 
therefore, the correction accuracy is high. If the corre- 
sponding block in the other path contains error, too, the 
previously used digital audio signal block is used for er- 35 
ror correction, and, therefore, no block dropout occurs. 
[0057] In the above-described example, the even par- 
ity is employed, but the odd parity can be employed in- 
stead. In the above-described example, one digital au- 
dio signal has been described as comprising sixteen 40 
(16) bits, but the number of the bits is not limited to it. 
Also, in the above-described example, an arrangement 
of forming one block by one bit is employed only for high- 
er-order bits, but such arrangement can be employed 
for all bits, from higher-order to lower-order bits, in case 4S 
that the number of the parity bits can bo Increased. In 
the illustrated embodiment, what is coded and transmit- 
ted is a digital audio signal. The signal, however, is not 
limited to an audio signal, but other analog signal source 
may be used. For example, an analog detection signal so 
from a sensor or the like may be digitized, and, further, 
encoded in the encoder 6 before transmission. A plural- 
bit digital signal from other digital device may be encod- 
ed by the encoder 6 and transmitted. Although two tun- 
ing units are used in the illustrated embodiment, more ss 
tuning units may be used. In this case, the block to be 
used is determined by checking the corresponding 
blocks of the coded signals from the respective tuning 
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units for error. 
INDUSTRIAL UTILITY 

[0058] According to the present invention, in a digital 
wireless transmission, error can be detected with a high 
accuracy, and code error correct ion can be reliably done 
without decreasing the communication efficiency. The 
present invention can be embodied, for example, in a 
digital wireless microphone. 

Claims 



1. A transmitter comprising: 

an A/D converter for converting an analog input 
signal to a digital signal of plural bits at prede- 
termined time intervals; 

encoding means for dividing said digital signal 
into plural blocks and attaching a parity bit to 
each of said blocks to thereby form a coded sig- 
nal; and 

modulating means for modulating a carrier with 
said coded signal. 

2. The transmitter according to Claim 1 wherein said 
coded signal includes a block formed of one bit. 

The transmitter according to Claim 1 wherein said 
analog input signal is an audio signal, and the 
number of bits forming one block is smaller in a 
higher-order bit portion of said digital signal than in 
a lower-order bit portion. 

The transmitter according to Claim 1 wherein said 
parity bits form a format with said blocks, at least 
one of said parity bits being disposed at a location 
spaced from the block with which said at least one 
parity bit is associated. 



5. A receiver comprising: 

a plurality of demodulating means for receiving 
and demodulating a modulated signal to recov- 
er a coded signal, said modulated signal com- 
prising a carrier modulated with said coded sig- 
nal, said coded signal comprising a plural-brt 
digital signal resulting hum A/D conversion of 
an analog input signal, and being divided into 
a plurality of blocks, each of said blocks having 
a parity bit attached thereto; and 
decoding means to which corresponding ones 
of said coded signals are inputted from said plu- 
rality of demodulating means, said decoding 
means making a parity check on respective 
ones of blocks of said corresponding coded sig- 
nals and selecting and outputting error-free 
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ones of the corresponding blocks of said corre- 
sponding coded signals. 

6 The receiver according to Claim 5 wherein said de- 
coding means, when all of the corresponding blocks 
of corresponding coded signals are Tree of error, se- 
lects one of the blocks of the corresponding coded 
signals that has a lower error rate. 

7 The receiver according to Claim 5 wherein said de- 
coding means, when all of the corresponding blocks 
of corresponding coded signals contain error, se- 
lects the corresponding block of a previously out- 
putted coded signal. 

8. A receiver comprising: 

a plurality of demodulating means for receiving 
and demodulating a modulated signal to recov- 
er a coded signal, said modulated signal com- 
prising a carrier modulated with said coded sig- 
nal said coded signal comprising a plural-bit 
digital signal resulting from A/D conversion of 
an analog input signal, and being divided into 
a plurality of blocks, each of said blocks having 
a parity bit attached thereto; and 
decoding means to which corresponding ones 
of said coded signals are inputted from said plu- 
rality of demodulating means, said decoding 
means making a parity check on respective 
ones of blocks of said corresponding coded sig- 
nals, selecting one of said corresponding cod- 
ed signals that has a lower error rate, and out- 
putting the selected coded signal with an error- 
containing block thereof replaced by a corre- 
sponding error-free block of other one of said 
corresponding coded signals. 

9 The receiver according to Claim 8 wherein said de- 
coding means, when the block of said other coded 
signal corresponding to said errorncontaining block 
also contains error, outputs the corresponding block 
of a previously outputted coded signal. 
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